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Arguably the most disruptive technological ~
ever hit the lighting industry. |

Also the technological advancement
for today and the future.



Where does our power come from? ‘
Why is saving energy important?
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Power costs on the rise! [¥;

Standard Examiner 4/4/2011

OGDEN - "Rocky Mountain Power is its customers that electricity
bills in Utah are going to rise somewhere between 8o and 100 percent over
the next decade.”

"Our world has become more complex, and we're asking for a price increase
every year,"

"Beginning around 1990, Utah's price for electricity steadily dropped relative
to the rest of the country. It is now about 33 percent lower than the national
average. RMP's price has failed to keep up with inflation by about the same
rate, and that's a situation that can't continue.”

Rocky Mountain Power President A. Richard Walje




What can you do?

Salt Lake Tribune, Apr 12, 2011

Jeff Hymas, senior communications consultant at Rocky
Mountain Power, says many business mangers want their

companies to go green, but they don’t know how to implement
energy-efficient practices.

What's the single most energy-efficient move businesses can
make?

Upgrading electric equipment to more efficient models.
Replacing older lighting systems with new technology is a simple
step that can make a big difference.




Energy Savings is the small story,
MAINTENANCE ISWHERE THE REAL SAVING ARE!

Cost

So What is the Relationship? — Longer life = greater payback
Where are the savings for LED lighting?

The longer the life difference,
the greater the savings for the
LED light source

LED |
Savings

Breakeven' (3X’s longer life

Total Cost

Initial Fixture Cost

Energy Costs
- Replacement and
"Note: breakeven is

maintenance costs

a function of a
(source + labor)

number of g Traditional Source
parameters
LED Source

Operating Time
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DOE research
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Maintenance

* Lamps & Ballasts have to be monitored
and replaced
» Maintenance is a real cost, not always
factored in or known
* Actual price will vary by mounting height
and geographical location
*Real numbers from real installations:
— $225 - average
— $65 / person / hour — RS Means
— $130 - $150 — Minnesota
— $225 - California
— $400 — New Hampshire
» Deferred maintenance costs helps with
payback of LEDs

Source: PNNL

18 | Commercial Building Energy Alliance PNNL-SA-77933




But...........

Energy Savings is the small story,

MAINTENANCE IS WHERE THE REAL SAVING ARE!

Traditional lamp source’s
life is determined when 50
out of 100 lamps have
failed.

LED’s are considered at
their end-of-life at 70% of
their original light output.

Don’t forget the ballast
and photocell, they fail
too!

HID lamps should not be operated at higher-than-rated
wattages. This can be caused by using a capacitor with
a rating too high for the fixture, or by installing a lamp
with a lower wattage rating than the fixture. Although
light output may increase, the excess wattage
dramatically increases operating temperatures of
electrodes, arc tubes and bulb walls. The arc tube may
bulge and possibly shatter. Lumen maintenance and
lamp life also are significantly decreased.

HID lamps also are sensitive to voltage interruptions. If
the lamp circuit is turned OFF, a momentary power
outage occurs, or the lamp voltage drops below the level
needed to sustain the arc discharge, the ions in the arc
tube deionize and light output stops. The lamp will not
restart immediately. This is because the arc gases are
now under pressure and the lamp must cool sufficiently
to reduce the vapor pressure to a level where the arc
will restrike at the available voltage. The time required
to relight is strongly influenced by the design of the
luminaire, since this will determine to a large extent the

cooling rate of the lamp. In general, mercury vapor lamps
will relight in 8 to 10 minutes, metal halide lamps in 10 to
45 minutes, and HPS lamps in 1 minute or less.

HID LAMP LUMEN MAINTENANCE

Light output from all types of HID lamps gradually
declines over time. Lumen maintenance depends ona
number of light loss factors. These include any physical
changes in the lamp, such as electrode deterioration,
blackening of the arc tube or bulb, shifts in the chemical
balance of the arc metals, or changes in ballast
performance. Longer burning cycles result in better
lumen maintenance because there is less stress on
lamp components due to frequent starting. Other factors
affecting lumen depreciation are lamp watts and
current, and the current waveform that is a function of
the lamp and luminaire circuit. Ambient temperature
does not have a great effect on the maintained light
output of HID lamps.

TABLE 1: HPS LAMP DATA

Minimum
Lamp Rated Rated  Socket
Watts LampLife' Voltage Voltage®

35 16,000+ Hrs. 52 110
50 24,000+ Hrs. 52 110
70 24,000+ Hrs. 52 110
100 24,000+ Hrs. 55 110
150 24,000+ Hrs. 55 110
(55 volts)
150 24,000+ Hrs. 100 198
(100 volts)
S66 200 24,000+ Hrs.
S50 250 24,000+ Hrs 100 198
310 24,000+ Hrs. 100 198
S51 400 24,000+ Hrs 100 198

Average

NEW Lamp  Nominal End-of-Life VoltsIncrease
Voltage Range  Lamp Lamp Per 1,000
(at 100 Hours)?*  Amps Voltage Hours Life

46-62 84
46-60 84
45-60 4 84
44-62 3 84
48-62 88

85-115 g 160

8§52 1000 24,000+ Hrs. 250 456

' Rated lamp life is based on 50% survival

2100 hours is lamp manufacturer specification for stabilizing light output

3 Also called open circuit

CAUTION: Disconnect starting lead not common to the lamp to eliminate the starting voltage when checking
the minimum open circuit voltage. The starting voltage may damage your voltmeter.
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Let’s do the math... o

Typical LED lamp life outdoor is ~100,000 hours

H.1.D. lamp (25K) changes = 3
H.1.D. ballast life (30K) changes = 2
Photocell (?) changes = 1

(6) Trips up the pole @ $225 each = $1,350
(in todays dollars)

Energy savings is just the "icing on the cake™ | =




“Real” LED Products?
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—————————
CAL/PER

SuUMMARY REPORT

June 2011

DOE Solid-State Lighting CALiPER Program

Summary of Results:
Round 12 of Product Testing

10



QUANTUM

Lighting Group, Inc.

« Straight-up test results

N - EaL;qez?g following IESNA ccT
* No recommendations | 19

Outdoor Roadway (Bare
lamp only, not installed in a
luminaire)

 Free for you to review ———

Outdoor Roadway
Outdoor Roadway

Outdoor Roadway

« Detailed product tests
results e T A

Outdoor Roadway Round 7
Induction Bicog-1s2) S7H F3%60

Outdoor Roadway Round 7

Induction sKo0g-153 't 3561

SSL Post-top Luminaires

Outdoor Post-top 48 2701

Outdoor Post-top

Outdoor Post-top

Ceramic Metal Halide BigaS 1. 9

Outdoor Post-top, solid top 7
PSMH BK10-35 192 7812

Values are rounded to the nearest integer for readability. Results shown in this table are from testing at 120VAC.
Duv values which are not with ANSI-defined tolerances for white light in SSL products are shown in red

mercial Use Pobicy




DOE Lighting Facts Label: K4

Lighting Group, Inc.

Lighting Facts™

LED Product

Light Output (Lumens)

Watts
Lumens per Watt (Efficacy)

Cholesterol 0mg__
Sodium 140mg
Total Carbohydrate

Color Accurac

2 Rendering Index (CR

Light Colo -
Cug‘cwsa Cf&.rt Temperature (CCT) 3100 (warm Wh“e)

MA LM P 2008 Anpraved Mefhod
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LED Pilot Program
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Questions...

Contact information:

Jim Levy

Energy Resources

Office: (801) 270-0010
Mobile: (801) 870-4078

Email: jlevy@quantumLtg.com
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